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(54) DEVICE FOR CONTROLUNG DRIVE OF HYBRID VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence of shocks when 
changing over a driving mode, in a hybrid vehicle which is provided with an 
engine and an electric motor as power sources for running and which runs in a 
plurality of driving modes showing different operating states of the power 
sources. 

SOLUTION: When the operating states of both the engine and the electric motor 
and judged to be changed in changing a driving mode is Step SA1 or SA12, a 
command value TE is outputted to change the engine torque TE is Step SA3 or 
SA14. It is not until the engine torque TE is judged to have actually changed in 
Step SA6 or SA17 that a command value TM is outputted to change the motor 
torque TM in Step SAB or SA1 9. By constituting the system this way, the torque 
change is enabled to start nearly at the same time in spite of difference in time 
required for the engine and the electric motor to respond to the torque change. 
As a result, the resultant torque is not disturbed so that the occurrence of a 
shock is suppressed. 
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^— hfCfjSoTS 7 tc5^-r 9 OcDSK^:—K© 1 O^a 
S?L. ^CDSS?bfc^:-HT-Ji:/'>">' 1 2Rt>*««^h 
;l/3>'2 4J&{t»5-a--5o 

[0 0 5 5] 06K:«3I/->T. T.'ryZfS lVlt3iZ/i^Z/ 

u-^ 1 4^mmmmLrmmmm5 8:&55«bfct3-r 

[0 0 5 6] C C T% ii&lljS^7b'ifeni±*;^x yyszx- 40 
t-F9*SS?-rSo ^— K9«, S7*^e>BJP)Jb^35:J: 
"yicm I i^^y^y^CEi (ON) MZi^^-y 

^CEz ^m-^ (ON) ^— rS^v'x:^^^-^ 1 4ti: 
<fctljfia»*gBl 6^/l-LTx>'S;i/l 2^(n]^|gi!i 

■rsiifttc. ji8iSisi**ifox>i^vji&ii)Sjffli^?T^T 

[0 0 5 7] c:<Dt-K9fi. 
^jitii 8^— J— h^yl/tcLTtT^^n, ^--FIOJ; 
i'^^y^CEi ^Mfifcbfct-^fi^x^^U—^f 

1 4<D^^mt}Ut-t^Mnmicii. mi^^y=^^cE » 
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^-^j-^'x^u-^f 1 4^fm$-&, ^os^ai:^iUi± 

©#*§a:^iT-x>'i;^>' 1 2^lllte|g|!i-rsci:fcit3T 

[0 0 5 8] *M^fT^T-feoT^>. -^WfcS 

Ci^tRlHlT'SSo dcOidtC^— ^^i/x^-U— 3? 1 4 

tcJ:-r)Tx>'i>-> 1 2A^$^»?-a:P,tii)Ci:tcJ;f3. jig 

[0 0 5 9] — :^y-y-fS 1 tDW»fA"iS^^n^c« 
■r^t3-^x>>>->'^ai!iSS^*"«^</^^^fcti. 

^A^ON*>SJb\ i>:7FW^— 

ft b-v->**^ 2 ^if©x^/:i;?>':n/-4^^^/->- mm 

[eI^SiJ»)*M^ffl-r^U'>v^) T\ flo7^-t;l/^ft»0 
AC 0 egl/-««#Jc T ^ ■tr;l/$|#« 8 ac *^ 0 A^S 

[0 0 6 0] CCD^3JKA<#^$n^c«^{caX7^>y7°S 
4^llfT-r«o X7">y:/S 4T'a. ««Sa5 8cDS« 
M S O C 3b^^J6SJ6 P>nfc«:»cS«M B JW±*>SA^?:fiJ 
»ib. SOC>BT-$n«'Xx-y7'S 5-e^-F8^a 
fi^ S O C < B T-Sn«'X7^ -y y S 6 T-*- F 6 
5?-r§c «:^S««B«. S«gK5 8{c«^x;^;l/^ 

«5 8cD5SSi«^**i:fca-c5v^TMx.tf8 0%Sfi<D 

[0 0 6 1] ±f2X-r-y7'S 5 -eSS^^n-St- F 8 
HTtc^^ti-SidtcUl i'^-yf'C El ^^-a- 
(ON) L. ^2^'^>y^CE2 ^^-^ (ON) L. t 
— ^^i^x^t-P— 1 4^mMM^W.t\.. x>S>>l 2 

l<fM^o i:-r§fe©-ea5t». eintc.ttjxvv'vi 20 
S«^B 5 8 (ommm S O C A^ii:;^ ^ o TJtSfea 

[0 0 6 2] XT-y:/s 6Tas?$ns^:— F6ti. 0 

7A^P)H^P>*^S:J:3tc^l i'^>y^CEi ^«SfiS[ (OF 

F) L. ^2^'^>y^CE2 ^W^-^ (ON) x>'-:^ 

^'i 2^f?±u ^-^^i^x^u— 1 4^^m^mt 

■r 5 »M<Oai6x:?.;l/4^— -pt— ^Ji^x^U- 

^l 4*^iiifeffiiji^n-5£ii:tci»3, mrnm^ss^^ 

[0 0 6 3] mii'7>y^CE. *^M»^nTx 
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s o c tim±wmm b i 'p-^i^^m-^icmn-^n^ tc 
lb. wmmm s s cDmnm s o c tmiz t * -sj T?ssfe« 

Co 0 6 4] —75-. X-r>y:f S 3 0!|5J»f*^5^^nft« 

[0 0 6 5] il<D«»T*^*^^tlfc«^(Cli^ X'T-y-f 

3b>. -r ^^"5 T ^ -fe^i/afta e AC iim^(ommm^ r> ^ 

x-y:/S 1 0T'^-F7^SS^-rSo 

[0 0 6 6] ±iaxT-«y:/s g-ess^^tis^-— K5 

(ON) U ^Z^'v-y^^-C E2 ^^IS (OFF) U 20 
x^v^Vl 2^Sgm^i:L. ^v^x^-P— 1 4 

[0 0 6 7] m.*^mzwm^h. 2sm«*s«i 

SSI 6(Dai:/3h7^^ : h;l/i?Tii = 1 : (1 + 

pe) : pE trji^fcisb. m^if^^itpt ^-m.m^ji 

J;D, x.yz^>h?\yi^T2 1 . 5fg(D 30 
UT 1 6 c A>^ffi:/3;^n?><. 

[0 0 6 8] -t^t)^. 'e—-$tiyjL^U—^ 1 4CDh;l/ 
^© (1+pE ) /pE <g©«h;l'i'fgji^fT5Ci:3!)< 

x:?-.^-^ 1 4^MM.^mmttni£. n-^Wl 4 r 
[0 0 6 9] -r CO«^<oaiMS»S® 1 6« 

fgjt ^ .y ^ $5 t» ;l/ ^ tiifigg i: L tl-r S © T- 

VjVirTz <r> (1+pE ) m<omfiV)\'i'X'M'm^mfb 
[0070] CC-e. *^fi60!|-e«, X^i/^l 2<D* 

T'/jNSa©t— tJ^v^x^U— 1 4*^fflve.tlT^3*)x 
[0 0 7 1] ^fc. *||fi6^T-ti*-^? h;l/^TB ©iS 
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[0 0 7 2] T.T^-yT'S 1 0 T'SB^^tl-St- K 7 
07*>P,BJC)*^:&j:3(c^l ^^-y^C El (O 
N) U ll2^'^>y^CE2 ^m&L (OFF) U XV 
v'vi z^m^Vmtl.. "e-^iyji^-u-^ 1 4^M 

— ^i^x^-l^— 1 4(Da— 1 4 r AmiD^al^B!^ 

6tc^-r^ttl;':*^^i:^2.o ctifcJ;*?. ^-Ks^i: 
xvv^vi 2;&ifitijlgi:-r§^fT4'<D»i^ff±^(i:— 
xvi^vi 2^#ih$-ii:'i>j2^SA'«^i/^i:i:'fete:. Mie^ 

- K 5 ©x>e^:^^ii)b^^g6q{CRrtli:%§o 

[0 0 7 3] — X-T-y:/S 7CDW»TA^S^^nfc^ 
•r^t3-5x>s^>%3l(DB^*^^t/^«-S-tciiX7"-y 

:/s 1 1 ^^ff w^mt] p d A's^'i^^s^n/cii i 

[0 0 7 4] ^fc. H 1 W^ffiP 1 lixvi^vi 2CD*i 

[0 0 7 5] X7->y:/s 1 1 (Dnmm^-^^nrcm-^. 
•r*t)-es*aa*i p d A^m i vmmp i t:<To«^fc 

a. X7^-y S 1 2 S O C A^^J6^S^tl/c:* 

i&Wnm A tiJ:*^S*^^*iJ»f S O C ^ A T-fen^fX 
•r-y:/S 1 3-^*— K 1 ^MJR-r-So — SOC<A 

T'SmsxT'^y :r s 1 4 -et- K 3 ^ss^f-So 

[0 0 7 6] «fgSMA«t-^i>'xJt-U-^ 1 4^ 

[0 0 7 7] ±ia^- F 1 Hijieia7*^p.B^e.*^^j: 
atc^i ^'^•y^cEi ^pjfc (OFF) u mz^'^ 

•y^CE2 (ON) U X>>^>1 2*#±U 

^— ^v^x^t-Lx— 1 4^m-^tiit)P dx^nmws-^'<± 

§*,©T% ^— :>yx;^U-:Sf 1 4 <D*^%ilj:'3jlli: LT 

[0 0 7 8] C(Om-^i>. mii7^«y5^CEi A^^JilS 
nxxvi/Vl 2*^jgW^n§fci6> MI5^:-F6 illHI 
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[0 0 7 9] l^tc. CCD^-Vllt. W^tii:f]P dif^m 

1 m^mp 1 LurF(Di&M.^mm-uE.-Dwmmm5 8<dw 

s o c iimimmm a &i.±(Dm-^icmntn^ tc 

tt^ic. mmmm s s (ommm soc -bmimmm a 

[0 0 8 0] X'r-yys 1 4 TJlS^^nSt- K 3 
07*^e)S^e.*^i2:J;atc^ 1 i'^-yg^C El 43j;t;^2 
i7^<y^CE2 ^J^tc<5^-& (ON) U xvv'vi 2^ 10 

mnmmtL. ^-^v-'x^^u-^? 1 4^[sj^$iji(jtj; 

^ 1 41:-m»^ni)±3tC, ^co^— ^i?x;^!.U— 

1 4 <o^wumiis^nt>n^o 

[0 0 8 1] -73. WIHX7^>y7'S 1 1 tDWRIfA^g^^ 
nfc:«^. ■r^t)-&S^tB;^) P d t'^m i WSMP i J; O 20 

djb^^iW^fiiP 1 J;0;'c^<^2i|9i^fitP 2 

V>*''S*\ "T^tJ-fe F I< P d < P 2*-'S*^^¥lJ®f-r 

So 

[0 0 8 2] S2M^{BP2t±, XVi/Vl 2<D^^Wi 

nMrnmnmrntX^K) . x>>?>'i 2fcJ:S5t«^^ 
$46fcx^-.;l/:¥;-^^;£%jSLT, WmijT.m'^'imm 
S«^if*^-e*§f£tJ^!>:S:<*5<t3tcSI^{cJ;cT so 

[0 0 8 3] ^LT. P KP d<P 2Tfentt*X7^>y 
:/S 1 etrS OC>A*->S*>^flMb, SOC>AcD« 
^KriiX-r-y^S 1 H2^SS?U SOC<A 

O^^fclisfflHXx-yys I 4T-^— F3^SS?-rSo 

[0 0 8 4] $fc. P d^P 2T'*n{SX-r>J/ys 1 8 
•e S O C ^ A jb-'Ssb-'^f Jif S O C ^ A 0«-&tcttX 
T-y y S 1 9 T*^r- K 4 ^SS?L. S O C < A 
{iX-r-yrs 1 7T't-F2^aS^-rSo 

[0 0 8 5] ±iat-F2ii, tulH0 7*^e)0je>A^^<i; 4o 
3fC^l ^'^•y^CEi fcJit/^Zi'^'y^C E2 
tc^^ (ON) xi/i^Vl 2^S*tll:tlP dT'jlte 
L. ^r-^v'x;^!/-^? 1 A^mnMV^mh-t^^(D 
X\ xi/i/iyi 2<D*i*i!i:^3j(gi:LT$M^;^fT^H3: 

[008 6] ^fc, F4l±. ^l^^<yg=-CEi 
<ttfm2 ^'^■y^C E2 ^ittc^-a- (ON) XVv' 
>1 2%afem%i:L, t-^'v'x^U-^f 1 4 5:(5Jfe 
|gf^It"St)^D■p^ XVv^Vl 2:fe<ttf^r— :J^v'I:^.^— 
^ 1 4 (DMiS^mfjUil X^XMm^^&fjmj-^^^o so 
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[0 0 8 7] ilcDt-F4t±, g^ttl;^IP dA"«m2!taj^ 
filP 2W±©;flMlt«iST*tT^nS*% x>s;>i 2 

feitf^— ^fv^x^-U—^f 1 4^WfflLTV^§fc:46> X 
>z^Zyl 2 43J:tft— ^i^x^U'— 1 4 <:D{Sjn*'>— ;^ 
tD^^tii:^j(ii: LT^ff-r-i>«^tcitS?LTX^;l/:^^- 

m-^icmn-^n^ rasb. mnmm 5 s s o c 
«ffis«« A i !3 fgT Lxmi.m^mm<D^m^m^j: 5 

[0 0 8 8] ±iB*-F 1 ~4©®te^#{COV^T^i: 

ib^t. gfias o c>A-esn«\ Pd^pitDfs^ 
<^Mi|?T{±XT--y7's 1 3-e^-F 1 %aKLTt-^ 
v'x^u— :Jf 1 4(^)»J&l^I:^J?ig^:l/T3fe^TU p kp 

d<P ZCD'^MMmmXiiXv^-^-fS 1 7Tt-F2^ 
a5?LTx>i/> 1 2(D*i^i!]:^J2ii: LT^tTb. P2 
< P d (D^M.nm^Xli7.T-'y ys I 9 X^- F 4 ^JM 
KLTX>s;'>l 2fcJ:r>'t— ^?5^x^U— 1 4©M 

[0 0 8 9] Sfc. S OC<AcD«-a-^Cti, WMtHtlP 
d 2fiJ^ffiP 2 J; f3/jN2V^WgM?^ffilS?T-X7^<y f 
S 1 4 0*-F3^llfTf SCli:{CJ;»3S«S«5 8^ 

5t«-ri.A\ s«mtip dA^m2«^fip 2w±©;sm 
?^mil?T-«X7^>yys 1 ix'e-vztimn-^n. ftm 
^^t3 iii:;&<x>>'> 1 2{c<fct)iSa:^i^ff*^?Tt3n 

So 

[0 0 9 0] X-r-yT'S 1 7 F 2 tt. P KP d 

<P 2<r)^MMM^XS.-::>S0C>A(Dm^. glcVHiP 
d ^ P 2 £0iSm<^Mi^-eB.O S O C < A (D^^tC^fT? 

nsA^ tfM<^m«eT-tt— astc^-^jfv'x*^-^ 1 4 

i 13 t XVv^V 1 2 ©73/b'«x:t-;l'4^— ?i)*5b'«SnTV>S 
tcib. tS^v'x^.U-^ 1 4^i^]:^IMi: LT^fTf S 
^^tcit«e LTM«^Sf ai;^jX;g:f6igtT'# So 
[0 0 9 1] Sfc. ^ft?^«i«l?t±. ^:-^fS^x;^lx- 
^1 4 43j;t>*x>i^> 1 2^#ffflLT^fT-rS*-F4 
A'^a^ bl/^A^ 5 8 (DWrnm soc 3b^«{S»« 

M A J; O/h^vS^tcJi. ±IBt- F 2 J:Sx>>?:x 

m&m 5 8 (omnm. soc A^e^gsoM a <t o t < 
^j:-DxmwLm.^mm(D^m^m^jiz> c tii'^mmtn^o 
[0 0 9 2] mc. ^fsmi)mm'i£nrc:^mmm(onm. 
giJ5^. ■r*t>-5ai£^r- Fo^^^^tc^^-rss^H -y 

^R^ih-r S ;^ci6tDM®{tl!)^^ 8 ©7 a-^i' - F 
So*v>TiiBj-rSo 1^3, *$iJ®i{tl!i«*iiS^tT^<Dt© 
■e. HtflB^ 6 O^® t «SiJtcaf5«OSS?^ if tc J; o T 
frfctiS'E.OT'fet), ^l^^yf'CEi *5j:tf^2^ 

7-y5"CE2 A^it{c^^^nrcm^TiifT?n. x:/v' 

>1 2«m^fmi^Stc^it?nSo :*::7a-5^^-F 
ti:t^-3T/N'r:^U'y FSJfflifflnvFa-^ 5 OtcJ: t)^ 
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CO 0 9 3] E18tC*3t/^T> X'r^y-fS A 1 "etix^i? 
y 1 Z^mtsWh LT^fff^aiEt— K*>P). ±i: L 

i^mt} p d s o c ^ if to*i^cDatemi{ca-c5 

[0 0 9 4] C<Dii9M*<*^^nfc^^«. T^^vZt^ 10 

E ©fi^SSflTE 1 (01 2 (A) #M) Jb^fftti^n 

©l^^fflT E A^^i6^J6P.tl/c?SMffiA T E d /'cltM^!'^ 

t)3SL^tT^n-5c:i:tcj;t), 0i 2 (A) (c^$n§ 
i3{CX>2^>h;l/i7TE ttJt<^aglfiiTE 1^^:|&I^^T 

E1*^B12 (A) i:ti:S^D|gl!lh;V^=OfcK^^ 
nfc«-&{ct.. xvi/">l 2«|gl!iF;l/^^^^$-<i:-r 20 

if'^yis. fi^ffiTE. TM«-?-«DJ:3^igi[ih;l/^*< 
m 1 2 O^i^a^^OxvvJ^ h;l/i}'^{btc J:S||i& h 
[0 0 9 5] ^Jc;^-7^-y7°S A 4Tt±. xVv^Vh;!^^' 

te (om^MT E-hm^mmmr e i ^ o t/^^^^tc 

[0 0 9 6] Xx-yT'S A 6T'«. x.>iy:y h Tz 

K.{i*x>'i?>'|51KISNE (r pm) iix^v'V^MSiA 
SQa (c c/r e v) ^fi: LT^46^^$ 

nfc:T>y7' (0 9#M) ^JUg^^tS-^i/^TxVv'y 

x^'i^VEi^NE ^i0 2<^)x>'y>I5I|teg[^r>■9■6 2 

■fei^ite 4*^c.l$ffl?ni>o ^fc. m9(D-ryy±ic^ 

i6KS^nTV^^l/-'X>'i/>F;l/^fiI{i^iP^^glg;g:ff o 

[0 0 9 7] C(D7.r-yyS A 6 (DPm-h^S^^tltcm 
^l±. Xx<yys A 2~S A eA^^iJjML^fT^n^ 

filTMl (01 2 (A) #^) *^SCm?nSo 5S:i3, H so 



OJi^S^filTM Itt. X>'-:^>'1 2i:t-^i?x^b 

1 4<^^^F;l/i^. Mtcas^fi^^lgftF;!/^^ 
#<^{bL^V^J;3fe:fg^e)S{iiTE 1 fcjSCTiia^ 

[0 0 9 8] :^(CXx->7°S A StCiSV^T, ^— :?F;l' 
^ T u Om^fi T M*^^46^i6 ^tlfcWLmm a T M u f£ 

ytim^jmi^mn-^n^cticii'o. mi 2 (a) 
ttTiSisagtcti:;*:?-&p,n««-e*5o «ati<ifATMu 

fiMffiMMfilATE d i:RS|pIi;A^^T\ 012 (A) 

[0 0 9 9] :^K:XT->y:/S A 9-e«. ^—^hjV^T 

« cDjg^ffiT MA^fg^B^fiT M 1 J: D 

'^ffiTM*^s^a®fiiTMi{cgs^nSo — 

W»fA^S^?nfc^aXv^^y:^S a l l A^Hfr^n 

So 

[0 10 0] Xr-y-fS A 1 1 x>'S;>'F;l/^7T 
E ©m^filT E A^Jg^g^ffiT E 1 {C^^^nS 

fc^B-a^ Xxy:/SA2~SA 1 1 A^^tljgLllfT^ 

[0 10 1] XT->yys A 1 ©fjif*"«s^^nfc 

1 4:&i&:^jj|ii:LT^fir-r5aigt-K*^P., ±^LT 

xvi?^ 1 2 LT^ff -rsSS^r— K'NOW 

FMffllfflnVFn— ^sotciO. fiajK.«*06<D 
MSto^r- F¥iJ»f-9-r;l'-^>i:iSI«tcg«ai:/3 p d -^^ 
M S O C i^^D*M^DSte«®J^:a■:5^/^T^T^?tlSo 
[0 10 2] ilcD^|3M*^#^$nfc^-a-«^ X-r>yys 
A 1 3C33U>T, ®tet-F^m^^©x>'yi/F;l/^^ 

Te (Dmi^smmTE i (01 2 (b) #m) 

n-So 55ctcXx>y:/S A 1 4 (CfeV'Tx XV>7>F;l/i7 
Te ©Ji^ffiT E*^"^«)^i6enfc?StiffiA T E u iTclt 

A^i^»33Mb*fT^nsc:fctcJ;t). 012 (B) JC^^ 
n5J:5{ex>i^->'h;b^'TE «fg^BSffiT E UCfp] 
ttTit^6<]fCiiA:^-^P.tlS©-?^5o ^*5. 01 2 

(B) fCfet/->TX>i;>'F;l/i7TE ©Ji^fitT E(DtSOW 
fitfirei&F;l/^=0{cS^^nTV>5*^ iitifilgi&F 

[0 10 3] ^AiCT.T-^y'/S A 1 x>s^>'F;l/ 
^Te ©m^fitTE*<fi^S^filTE 1 J;0t;*;#5S:{E 
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[0 10 4] Xx-yys A 1 XVS^Vh/l/d^T 

•r-y:/S A 6 i:|WI«{cfTt>n^o c^WKfA^S^^tifc 
X7^>y7°SA 1 3~S A 1 7*^i^"93lb*fT^ 

cmmtm^-^^ntcm-^ii. xx^^^sai 

8 ^C:teV^TM^t- Vrnm^mtD^—^ Tm <Dft 

^gSffiTMl mi 2 (B) #BSO A^iEtti^n^o ^ 

[0 10 5] :^{CXT--y7'S A 1 9lC*3V>T. ^ h 
Tm <Df&^#[TM*^^«)^46P>tlfcSSMfit a TM d 

>yy*^^»3jgL^fT?n§c:i:tcj;t3. 012 (B) fc 

d litCietSiifiiA T E u i:BSipIC;^^^T\ 0 l 2 
( B ) \z—m%m.-^^t h-^;l/cDffillj h;l/^ ttSS— ^ 

[0 10 6] :*{cxx<y::^s a 2 OTti^ 
Tm (Djg^fiiTMA^fg^aSffiTM 1 j;»3t>/h^^<itc 

Xt'^vT'S a 2 Hc*3(/^Tt-^ h;l/i'TM <73 

jg-^MTMA^it^saffiTMitc^^nSo c 

0!i£IJBf*'«SS^nfc«-&ttXxy7'S A 2 2*^*fT$tl 

[0 10 7] X-x>y:/S A 2 2T«^ x^'v'^ h^l/i? T 
E ©m^filTE*^Jg^gg?filTE ltC^^?nSi:tt 

(C. ^-^?h;l/^7TM Ojg^^ffiTMA^it^gaffiTM 1 

rd%^\t. X'T-yyS A 1 3~S A 2 2 A^l^fpjgL^ff 

[0 10 8] ±aioiat£:*^ii^{cj;n«\ X-r-y:/ 

S A 1 $fc«S A 1 2T*®|g^:— KtO^^^tcESLTx 
Vv'Vl 243J;t;^-^'v»x*U-;5? 1 4(D{mttSI*< 

*fc«S A 1 4T*x>'S/*>h;l/d'TE ^g^S$-&5Ji^ 
fitT Ejb^m^^nT. Xx-y^S A6*fc«S A 1 7T* 
xvi^Vh^l/^'TE *^ll^tc^<tLfci:Wef^tlfc^ 
fc. tei6TX-7^>yys A 8Sfc«S A 1 
i^TM ^^M^-B:Sm^#TM*^ttl:tl^nS/ci6, x> 
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r\ =e—^hfVi7TH i:x>>?>h;l/^TE (O-^^mv 

i/ 3 -y ^(D^^^-^SPSiJ^tlSo 

[0 10 9] ^fgB^A^iSffl^nfcfi&cD^SSMOlt 

•y^^|5S±-rSfca6cD®fflif^Kl^. HlOfeJ:t?0l 1 

$fjffllffl6«^ 1 i'^^yf^C El 43<fcl>'m2^'^-y5^CE 
10 2 A^itJc^^^tifctlc^T'^fT^n, 01 l<D7a-^ 
^- htc^JfoT>'N-Y:r'; <y K$iJ^ffl=i>fn— ^5 Olc 

[0 1 1 0] 0 1 0{C:J31/'«T, XT^-y^S B 1 

:/U-y FSiJffllffl3>hn-^5 OiCj;DSi5l2XT->y:fS 
A K S A 1 2 i:lRl«tC LTSist- F©^^x.*^fTt3 

-So 

20 [0 111] :^tCX-r-y7'S B 3T«x>S»F;l/^T 

¥iJ»f*^S^^nfc«^ttX7">y7'S B 5A^*fT^tx5 

A^. C(DflM*^W^^tlfc^^{iXx>y7'S B 4 tcfeV^ 

[0 112] ^JCX-r^yl/S B 5Tl±^— b;l/^TM 

cDffi^filTMA'«^S?nfc*^SA^A^W»f?n§o CtDW 
W*<5^$nrc^^«X7"-yys B 7 7b^^f^^n-5A\ 
il(DfiM*^#^^nfc«-&liX-f->yyS B etC^oV^T. 
30 ^■O^MMii&^O^'-rv-(0^^J*<^HT3tLTiait 

[0 1 13] ^tXT->y:/S B 7T-tix>v?>h;l/i'T 
E *^II^Ji:^{kbfcJb''S3!)->*\ Hul5XT->y:/S A 6^ S 
A 1 7 i:lRl«tCE9tC5^^n§V'y:»^^{cS-:5l/>T^Jif 
5ns„ c:0¥iJ»r*'«SS?nfc«-&«X-7"-yys B 9*^ 
^tT^n^jb^ C <0fiM*^#S^n/£:^^«X7--y s 

[0 114] :kKX'ryyS B 9-e{it— ^ F;1/^7Tm 
40 ti^mmi:.mtLtci}^^i)-^i)\ 0^L^l.->v>y y^tc^o' 

v^TWBf^nSo iKDWifA^ss^nfc^^ttXT^^y:/ 
sBi i*^sifT^n«*v c<Df(j»f*^#^^nft«-&tt 

X7^-y:/SB 1 OtC*5l/^T. ^®^{t:IBJ^^<D^»-Y^— 
O^^J*W^T 4 i: UTlBiS^n-So 
[0 115] ^fcX-r-y^S B 1 1 ^HT 1 ~T 

^;^n/c:«-&«Xx-y7'S B 3~S B 1 1*<^»3SL* 
ff5n-5*V C(OfiJWrA^*^^n/;:a^«XT--y:/S B 
1 2fc:feV-'T, m^fiSTE3b^^fbbTA>e,x>'S^i/h;l/ 

50 i'TE A^iiis(c^{k-rs*T'©js^^rai:, m'^UTM 
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A T= { (T 2-T 1 ) 
[0 116] ^AlCXy^-yys B 1 3tCt5V^T. T.'rv'f 
S B 1 Oafe^— K<D^m«*— ^fi^x^l^— 1 4 

CO 1 1 7] C©Xx>y:/S B 1 30W»f*^*^^nfc 

TsT-^j-fs B 1 4{cfcv>T, ^j^-rsia 1 1 O 
■r§0i loxT^-y^s c 7T-fflv^6n5*-^'*g^a 

n^HA T a tC±IHfS^^P^MA TA'?f1cA^n?.o 
[0 118] icV-'T. T^T-^yZfS B 1 5T'«^— 
iin^HA T bA^^S^ttR AMtci2lg^-a:P.n. ;^-r 
y:/S B 1 7T'«t-^?fi^an^raA T a*^:^»litt 

It R A M) ±CDJt^iin^ra A T a . A T b *^^:^«ff 
Sn^MATa, ATb^iatfr-5J;5lc:^oTI/^5o 

[0 1 19] ^{c0 1 1 jc^^nsMSSftiti^iiB^-r 

S A 1 t.nm^\.X:z.-yi/-y i 2 LT^ft-T 
ifc^i^i: LTj^frf salted- K-^O^g|^*'«ff t)n-5 

[0 12 0] c:©W»r*^#^^n/c«^l±. X7^>;/ys 
c 2Jcfev^T^f'i'v-offfjswrjaJiS5nSo :^(c;^-r-y 
:/S C 3 THi. ag^- F^^^f^CDxVv^V F;bi' T 
E cDfg^SaffiTE 1 (01 3 (A) #0^) Jb'Sgffi^tl 
•So ^tC7.-r>y7"S C 4JC*3V-'T. xVv'^' h;l/^ Te 
©m^fitT EA^^4i)^J6^nfc?SjifflA T E d i'-fltj^^!;' 

f3 jg L^ff^ n.1) C J; 0 13 (A) 
j;atcx>'v'>h;l/^TE tim^S^SffiT E HClPlttT 

aiSie*i{ciiiE'>?-&e)n«<D-p^:5o **3, 013 (a) 

Co 1 2 1] i^tcXx-vys C 5T-«. x>v'i/h;V^' 
Te (Dfg^fflT EA^m^aSfflT E 1 J:0 

X7^-yys C 6fc^V^Txi/i?>h;l/i^TE eO 



- (T 4-T 3) } .... (1) 

[0 12 2] cixHt. ^-c-r-<D9\-m^rs 

A^±KE<D^-5?Jt^an^P^A T aJi(±i:^ofcA>5A^ 
A^ WIK 2 n i. c C CDWK ^ n X 7^ -V 7" S 
C 3 ~ S C 7 D jS L*lT^ti§A^ C OfiJKA^*^ 
10 Stlfc:«^«XT->y :/S C 8 {C*5V->TaK^— F^JS^ 
ftcD*-^? h;l/i'TM Om^SmMTMl (01 3 

(A) #M) tmm-^n^. ^43. it^gsffiTMi 

(i, aive;^! 2 t^-^v'x^U'— ^ 1 4©-&fi!tF;l' 
Mfc{ig^e<j:&igl!ih;l/i'A^:^:^<^{bb*v>J:5 

fc. jg^gsfflT E 1 icjiSCTiifi^^^nsc i:A'«a 

[0 12 3] ^{CXx>y:/S C 9{C*3V^T. ^r— ^ F;b 
^Tm Ojt^fflTMA^^4i)^46e)nfc«SiifilATMufc 

20 :/A^^!?MLllfT^nS<li:fcJ;i3. 013 (A) {c^ 

ttTil^WtcJg:^?-&e,n«©T'S5o ?SiifiiATMu 

atuia«filATEdhB§|R^i::^^?-J:\ 013 (A) 

[0 12 4] :^icx-ry:/s c 1 o-p«, \-)\/^ 

Tm ofi^^^fflTMA^Jg^g^fiTM 1 c);t)?>:^^:&ffiti: 
K^^n/-cA^SA>A^w«iT$ni>o c ofiJWA^'W^^ nrc 

30 is*^fflTMA^jt^g)^fflTM nc^^^nso c 
o*ij»fA^s^;?nf;:«^tiX7^y:/s c 1 zii^mn^n 

So 

[0 12 5] T.T-ylfS C 1 2T?{i, x>'v'>F;!/i'T 
E ©Jg^ffiT EA<fg^g«#T E 1 {C^^^nStW 
tC. ^—^h)V^TM ®fg<^fitTMA^m^B:BffiTM 1 
tc^^^txfcA^SA^A^Mir^nSo C(DfiJifA^5S^tl 
TsT-^J-fS C 3~S C 1 2A^^t)jgblltT^ 
A^ C OW»rA^*^^nfc«-&tt*;l/-^>tti^7 

^•&e.nSo 

40 [0 12 6] -15. Xxy^S C 1 <OflJifA'«SS^nrc 
*a-l±. Xy-^yZfS C 1 3fc43V''THijfaXxyys A 1 
2i:|5l«{cLT. ^— ^^i^x^b-^f 1 4^mtlMtl. 
T^ff-r§a^t-FA>P.. ^ilLTxVv'Vl 2^Kj 
LT^tT-rsSfi*- F'\0«I^^A'5fTt)nSA^ 
5A>A<Ji9J»f^n5„ 
[0 12 7] CCDXt^-v^S C 1 3(DflMA^#^^nfc 
^^{i. X-r--y:/SC 1 4{c*3V^T^-l'v-<Dff-SiJA^M 

^(&*nSo :kic7.y''yzrs c 1 5tcfc(,^T. aet-F 

^m^®x>>?:/F;l/>:^TE ©it^^g^fitTEl (0 

so I 3 (B) A^^a^nso 
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CO 1 2 8] ^fcXx>y:?"S C 1 6(i:i3V>T. x.:yi^> 
hJl'i'TE ©fg^^TE*^^J6^Ji)e.nfc:®iifilATE 

"r-yyti^mo&vm^j-^n^ctttci:!:). mi3 (b) 

1 tciqiiJT!l*iW(cif:*:?-i*e.4aS©-efe-5o J&fe, 1^ 

1 3 (B) lC^3-tl^<t3fC, x>i/>h;l/^/TE cDtg 

[0 12 9] ^tCXT^^vT'S C 1 7-et±. x>v'>'h;V 
^ T E (DJt^ffi T E *^'m^aSffi T E 1 J; D ^ffl 

fcS^tts 7^7- y-f^ C 1 8lCt5l/>Ti>i^>'h;l/^T 

E ^Dfi^filTE^^Jt^g^flTE UcKS^tl^o - 

[0 13 0] c 1 9T'{i, ^f-rv-ow-iiM 

S C 1 5~S C 1 9*^g|!3)IbJlfT^n5A\ COflJSeT 

*'«*^?nfc«^ti. xx>y:/s c 2 o^ci3^,^Ta|gt 

(01 3 (B) AWffl^txSo :fe4b\ }t^B®{i 

TM Hi, x^'S^'Vl 2 fct— ^fi^x^^U— 1 4CD-a' 

[0131] M^7.^V-:r% C 2 1 {C43I/>T, ^ h 

•y:^A"5i^t)jgL*fT^n5Ci:{cJ;t}, 013 (B) 
^^nsj;5tc^^— if h;l/i'T« ttfg^ggfilTM i 

d«MlB?iii:tiffiA T E u i:BS|HlC:^v;?^T\ m 1 3 
[0 13 2] ^tC7.x>yyS C 2 2-?«. ^r-:?? h;l'^^ 
Ji-g-li> X7^>y:^S C 2 3{Ci3V>Tt— if h;l/iJ^Tii (n 

toffj»f*^s^^nft«^«;^v^-y:rs c 2 4*^iifT5n 

-So 

[0 13 3] :^-r'yys C 2 4T'«> x^/S^V T 
E ©m^ffiTE^^Jg^SSfflTE ltcK^Sn?.i:« 

7.=rv-f^ C 1 5~S C 2 4*<g69i§L||fi^ 
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[0 13 4] ±a©ct9fC2js:||fifi^KJ;mf, XT^-y^ 
S C 1 ^fctiS C 1 3T'ate^:— K®^^;ttJ:^LTx 

$fc«s c 1 4T-if-i'^-cDfhjii*%ite*-&e)nr, 7. 

T^-yT/S C 7^fc«S C 1 9 T-^f-Tv— cDftPWF^*'''? 
J6gtt!^tirc*-if}g^®n^F4A T a $fc:« A T bt;i 
±l;-^§i:fiJWT$n/c^^(C. il&i6TXx-y7°S C 9S 
10 tcit S C 2 1 -e^r-if h;l/^ Tb ^^M^-ii:Sfi^filT 
MA^tti;^^^!?.^^:*^?,. t-i?i>*i^.b-i7 1 4©ttS 
timtiis.i/i/y 1 2tDffl;b^{bi:T-/SiS^HtcM3b'«S 
Stcfei6lP)-r. 01 3fc^$n§<t^}cMfe*— F<D^ 
gi^tc#'5xvs;> 1 2:feJ;t?^— ifv'x:^!^— if 1 4 

->3>y^<D^^A^«I«iJ;fnSo dOglSS^iJ-ett* 

-i?i^x4=.L'— ^ 1 4 0jSS:iint%ltLTV^5fci6. 

[0 13 5] Sfc. *^fiS^jT-{±. fi^an^f^AT 
a. ^T h^^^Umt^^^lc^Ji-:>ri^^rctd. x> 

e^>i z^^—S'i'aL^u—st 1 4 ©<Hf*ii^.ffi±i!ftl4 

[0 13 6] 1:A±. *f|BJcD-*i6a^J^0ffi}cac?V^T 

30 ffl^nso 

[0 1 3 7] m^if. mi&<DmmmT{i. ftjii®fe<t 

Tv^rc:*^ 01 sfc^snsjc^c, Bflisi"MatS2 0 

^#BSLTH5S2±^aiS2 20**>P,fi)t5gttl^ai|6 

0 ^mm 0 1 6 (c^-r i 3 {cMjI 4 ©*3 j; mtit 1 
[0 13 8] :^mmii't<o±m^i&mLf^^^mmic^^> 

[0S<Dffi#;&Sil^] 

40 [01] :^mMo^~mmmr'^^m}mmmm^m^r 

-So 

[02] 0 1 (D/Ni':^'; >y F^s«icme)nTv^s 
Mai?^S£^i5iBj-r s 0T'S -So 
[03] ^i<o^Wi^mm<D^^mm^^iLt[^^^^ 

[0 4] 01 <Dgl!j^ffla©aff*©Jffl|-r«affililK* 

iJiBj-rs0T'^5o 

[0 5] 02©>'N-f7'J-y FSiJfflifflni^FD— 
so S:F;l/n>i:<Di^iKM^^giW-r50T'fe5o 
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[0 1 3] 0 1 1 (DMMm<o h)Vi;(Dmt^m^>.t^^ 
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[014] ^f-^x>'i;>^g|^^©ffil!ih;l'i><D^ 
fecD:&^LT:j30. (B) tt*MB^A^]@ffl^nrc«-&tD 
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